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(54) Adhesives for thermally shrinkabie films or labels 



(57) Thermally shrinkabie films or labels having 
coated thereon a radiation curable adhesive; and a 
process for applying thermally shrinkabie films or labels 
to containers comprising the steps of a) coating at least 
a portion of a thermally shrinkabie but unshrunken film 
or label segment with a radiation curable adhesive; b) 



applying the film or label to the longitudinal surface of 
the container; c) subjecting the radiation curable adhe- 
sive to a radiation source to effect curing thereof and, 
d) subjecting the container to heat to shrink the film or 
label onto the container so as to permanently affix it 
thereto. 
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Description 

FIELD OF INVENTION 

5 [0001] This invention relates to radiation curable adhesives for use with themnally-shrinkable films or labels. 
BACKGROUND OF INVENTION 

[0002] This Invention is directed to thermally shrinkable films or labels coated with radiation curable adhesive corn- 
to positions and to a process for applying such films or labels to containers wherein they are adhered to the container 

su rf ace 

[0003] There has been a trend in the packaging industry, and particularly in the beverage segment of such industry, 
to replace lithographically preprinted cans with blank cans which can be filled as desired. The labeling of these cans 
is carried out by applying to the container a printed label formed from a heat shrink film some time soon before or after 

15 the filling operation. . x. ^. 

[0004] This method of labeling is particularly attractive, for example, to brewenes which often bottle and package 
their products under a variety of trade names. By utilizing a thermally sh rinkable labeling process, these breweries are 
no longer required to stock a large inventory of pre-printed containers for each brand and could, instead, stock only 
unprinted containers together with a supply of the appropriate thermally shrinkable printed film labels. Moreover, the 

20 presence of the film label around the container would provide additional protection against the printed containers rub- 
bing together during transport. u ^ • r , c 
[0005] Initially these labeling operations were carried out using processes and methods such as descnbed in U.S. 
Pat No 3 822 459 issued Jul. 9. 1974. to Aveberg et al. These earlier processes required the formation of a tube or 
sleeve of t'henrialiy shrinkable film which was then placed over the container and heated in order to shrink the film to 

25 conform to the size and shape of the container. Recently Hoffman, in U.S. Pat. Nos. 3.765.991 ; 3,834.963; 4,108.710; 
4,704.173; and 4,844.957, has proposed a process which does not require a preformed sleeve and permits the appli- 
cation of the film directly from a continuous roll of film material onto the container 

[0006] Both techniques, but especially the high speed continuous operation such as described by Hoffman, require 
the use of an adhesive which will fomi an adequate bond between the container and the label. More specifically, the 
30 bond must be such that it will not shrink and separate at the seam during the heat shrinking step. The bond should 
also form a smooth coating which will not bubble or cause creasing of the film during curing. 

[0007] Moreover in many applications, the containers are subjected to heating either during hot filling (e.g. . fruit juice 
processing) or after filling as when a separate pasteurization step is required, these processes put additional stress 
on the adhesive bond. When used in these processes, conventional adhesives do not have adequate heat strength. 
35 [0008] To provide the desirable properties required of an adhesive for use with themially shnnkable films or labels, 
the prior art teaches the use of hot melt adhesives. Heretofore, curable adhesives for themnally shrinkable films or 
labels has not been considered. 
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SUMMARY OF INVENTION 



[0009] We have found that radiation curable adhesive compositions permit satisfactory application of thermally 
shrinkable films or labels onto containers even at the high speeds involved in continuous processes and where such 
radiation curable adhesive composition gains instant high heat resistance after curing. The resultant bond is strong, 
and retains its configuration even after the heat shrinking operation and any additional pasteunzation operations so 
45 that the "shoulder seams" fornied at the ends of the container as well as the seam joint formed at the interface of the 
leading and trailing edge of the film remain in the desired configuration with no distortion of the label or undesirable 
exposure of the container at the seam lap. 

[001 0] Thus the present invention is directed to thennally shrinkable films or labels having coated thereon a radiation 
curable adhesive and to a process for applying thermally shrinkable films or labels to containers comprising the steps 

so of a) coating at least a portion of a thermally shrinkable but unshrunken film or label segment with a radiation curable 
adhesive b) appVing the film or label to the longitudinal surface of the coritainer: c) subjecting the radiation curable 
adhesive'to a radiation source to effect curing thereof and. d) subjecting the container to heat to shrink the film or label 
onto the container so as to pemianently affix it thereto. ^ ^ ^ 

[0011] With some adhesive compositions it is possible, and may be desirable, to reverse steps b) and c). Such 

55 adhesives undergo initiation and partial polymerization under UV light, but continue and eventually complete their cure 
after removal from the UV light source. These adhesives complete their cure some time after exposure in what is 
commonly known as the dark-cure process. Cationic curing systemk typically exhibit dark cure behavior, whereas free- 
radical curing systems typically do not. 
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^ ^- * *u «^j.,t;«r, r^iirahiP adhesive is aoDlied to a narrow region of the container or 
IO012] in a preferred embodiment, the ^"^I'l^f^f^^^^^^^^^ to the container, the film wrapped around 

has been coated with the radiation . ^^^g^ein the labels are affixed to the container utilizing 

^ s.^:^^-^^:^^ .lid 

[0014] The tem. "solid hydrogenated f ^^Ij-^'^;; ^ "^^^f^^" ^Son curate adhesive composition. ASTM D- 

" ?or5r?Ht?e^"ts;T^^^^^^^^^^ used herein is in.er^ded to mean a polymer which undergoes curing upon UV expo- 
[oS^S] Radiation curable adhesives as used herein is intended to mean adheslves that generally comprise one or 
more of the following: 

dimerized rosin, and polymerized ros.n glycerol f f Pf^^^^ ,^31^ the glycerol ester of polymerized 

such, for example, as the resin ^^^^^^^ ^om the polymerization of monomers consisting 

be required 
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polvisoprene-polystyrene, poly(alphannethyl-styrene)-polybutadiGne-poly(alpha-methyl-styrene). poly(alpha- 
methylstyrene)-polyisoprene-poly(alpha-methyl-styrene), as well as the hydrogenated modificalions thereof, e.g. 
Dolvstyrene-poly(ethylene-butylene)-polystyrene. These copolymers may be prepared by methods taught, for ex- 
amole In U S Pat Nos 3.239.478; 3,247.269; 3,700.633; 3,753.936; and 3,932,327. For higher polarity systems, 
Dolvmers such as polyesters (e.g. DYNAPOL materials available from HULS and sulfonated polyesters (available 
from EASTMAN under the title AO series) and acrylic polymers (such as ACRONAL AC205 and ACRONAL AC 
258 available from BASF) which are also reactive with free-radical systems and nonreactive acrylics (such as 
those available from SCHENECTADY CHEMICAL). Other, non-limiting examples of additional materials include 
the following- SBR random copolymers with low (<20%) or high (>20%) vinyl contents, available under the trade- 
name DURADENE from FIRESTONE (these high vinyl copolymers are reactive and contn-bute to the crosslinking 
of the system)- EPDM copolymers which can react into the polymer network via unsaturated sites, and saturated 
analoqs (e g EP rubber) that can modify the peel and tack of the adhesive. These are available from EXXON 
under the trade name VISTALON; butyl rubber, which is a copolymer of isoprene and isobutylene and is available 
from EXXON CHEMICAL COMPANY under the trade name SB BUTYL; polyisobutylene, available from EXXON 
CHEMICAL COMPANY under the trade name VISTANEX; and liquid polyisopropylene such as is available from 
KURARAY INC. under the trade name LIB; ,■ , ^ ^ 

(a) an alcohol-containing co-reactant for cationic-curing systems which Is often added to adjust crosslink density. 
Ta viscosity and specific adhesion. Examples Include, polyesterpolyols available from STEPAN CHEMICAL COM- 
PANY and from UNION CARBIDE; polyalkylene oxide polyols such as PEG and PPG available from UNION CAR- 
BIDE aliphatic diols such as L-2203 available from SHELL (this is an ethylene butylene diol); and L-1203 an 
ethylene butylene mono-ol available from SHELL; also useful are polybutadiene polyols available from ATOGHEM; 
epoxidized polybutadiene polyols for alcohols may also be used; and 

(h) other additives known to those skilled in the art. These additives may include, but are not limited to, pigments, 
fillers fluorescent additives, flow and leveling additives, wetting agents, surfactants, antifoaming agents, rheology 
modifiers, stabilizers, and antioxidants. Preferred additives are those which do not have appreciable absorption 
in the wavelengths of interest. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] It is an object of the present invention to provide thermally shrinkable films or labels having coated thereon 
a radiation curable adhesive. u ■ ui « , 

rooi 81 It is a further object of the present invention to provide a process for applying thermally shrinkable films or 
abels to containers comprising the steps of a) coating at least a portion of a thermally shrinkable but unshrunken film 
or label segment with a radiation curable adhesive; b) applying the label or film to the longitudinal surface of the con- 
tainer c) subjecting the radiation curable adhesive to a radiation source to effect curing thereof; and c) subjecting the 
container to heat to shrink the film or label onto the container so as to pemianently affix it thereto. 
[001 9] Preferred radiation curable adhesives of the present invention have a viscosity at the application temperature 
of less than about 2.OO0 cps, more preferably less than about 1 .000 cps , u. 

rO0201 Preferred radiation curable adhesives of the present invention are cationically curable systems, preferably 
based on epoxidized block copolymers or cycloaliphatic epoxides (with an epoxy functionality greaterthan 1 . preferably 
2) The most preferred epoxidized block copolymer base is L-207. The most preferred cycloaliphatic epoxides are 
CYRACURE UVR-6110 and CYRACURE UVR-61 05 (each of these has a functionality of 2). 
[0021] The preferred epoxidized block copolymer radiation curable adhesive composition of the present invention 
comprises: 

(a) from about 5 percent by weight to about 60 percent by weight of at least one epoxidized block copolymer; 
b from about 20 percent by weight to about 85 percent by weight of at least one solid-hydrogenated tackifier; 

(c) about 0.02 percent by weight to about 5 percent by weight of at least one cationic photoinitiaton 

(d) about 0 percent by weight to about 40 percent by weight of at least one mineral oil; 

50 (e) about 0 percent by weight to about 40 percent by weight of at least one liquid tackifier; and 

(f) about 0 percent by weight to about 3 percent by weight of an antioxidant. 

[0022] The even more preferred epoxidized block copolymer radiation curable adhesive composition of the present, 
invention comprises: 

(a) from about 20 percent by weight to about 40 percent by weight of at least one epoxidized block copolymer; 
b from about 50 percent by weight to about 70 percent by weight of at least one solid-hydrogenated tackifier; 
(c) about 0 2 percent by weight to about 2 percent by weight of at least one cationic photoinitiator; 
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(.) a.ou, 0 percent by weigh, ,o .bout f .P-^;"^ ^^^^^^^^^^ antioxidant, 
(e) about 0 percent by weigm to about 1 .o perceni by v^reignt oi a. leasi one 

[00231 The preferred cycloaliphatic epoxide radiation curable adhesive compos«ion of the present invention com- 
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(a) from about 10% by weight to about 50% by weight of at least one ^P-'^'^^^^^^^^^^^^^^^^^^^ '^""^ 

^) !Z about 0% by weightto about 60% by weight of at least one polar tack.f.er 
[0024] The even more preferred cycloaliphatic epoxide radiation curable adhesive composition of the present Inven- 
tlon comprises: 

from about 20% bv v.eiqht to about 30% by v^eight of at least one epoxidlzed cycloaliphatic base resin; 

S f7om about 0% by weight to about 1 0% by weight of at least one polar tackier. 

- i,«,*or,tiai arihPfiiwe strenath promote substrate wetting and generally en- 
[0025] Tackifiers are chosen to impart ^"bstant.al adhesive str^^^^^^^ performance of the composition, 

hance adhesive performance, i.e. to optimize tack P/^^* ^^^"'^^^^^^^ including wood rosin, tall 

Tackifiers may comprise resins derived ^^^^^^^^^^^^^^^^^^^^ Aliphatic, aromatic or mixed a.lphat- 

oil. gum rosin; rosin esters, natural and synthetic terpen^ P^^^ ^^^^.^ .^^^^^.^^ ^^^^p,^3 

io-aromatic petroleum based '-^'[ZZZl^nT^^^^^^ dehyd ogenated rosin, dimerlzed and polymerized rosin, 

rs:^;^rrie^r^^^^^ 

tion is Escorez 5400 sold by Exxon. inuontion acouire their adhesive characteristics upon expo- 

[0026] Radiation curable adhes-ve ^°'^P°=f'°"^ °Vm c ulTa^^^^^ For industrial use. medium pressure 

sure to a radiant energy source such as electron beam or In the case of UV curing, 

mercury vapor lamps (With or Without electrodes) are common y^ 

oneormorephotolnitiatorsand/orphotosensuizersareaddedtothecom^ P ^.^^^^ 

source. Insuring that the emission of the light ^^^^^^^^^^"^^ ^^^'^ about 0 oS by weighUo about 5% by weight. 

The photoinitlators are typically employed curable composition. 

The concentration is chosen based on the ^^'^^^^^^ °* '^^^^^^^^^ from UNION CARBIDE. 

commercial examples include the cat.onic Pj^^^'^J^^^^^^^^^^^rdl^^^^^^^ or more of the following: Benzophe- 
[0027] Examples of free-radical photo.nrt.atorswh|ch may l^e used , ^^^^ 

Lne; Benzy.dimethyl ketal; '-P-Py'^^--"1J-!;^^^^^^^^^^^^^^^ oxid'eS; l^hydroxycyclohexyl 

2-hydroxy.2-methyM -phenyl-1 "P^^Pf ^'P'f "j'^^^^^^Xo^^^^^^^ alpha.alpha.-dimethoxy-alpha- 

rh:rc:rop^^^^^^^^^^^ 
-oSrs= 

Uotolnltlators are preferably -^d In the least amoun ---^^^ ^JineThy^^^^^^^^ typically present in 

[0029] Examples of optional mineral oils which may be "^ea y designations KAYDOL (pro- 

—rT^T^^^^^^^^^^ 

tack properties. Non-aromatic oils are P-J^f^^fJ^^^^^^^^ hydrocarbons and modified hydro- 

[0030] Liquid tackifying resins useful herein ^^^^''P;!*'^^^ derivatives. These liquid tackifying resins have 
carbons hydrogenated deri^^^^^^^^^^^ tCn fb:" SoSd most preferably less than about 30o 

softening points of less than about 70 C. P'^®'®'^°'y . ^ REGALITE R-1 0, a C5 liquid tackifler 
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dearadation to which various adhesives are subject. Certain hindered phenols, organometal ic connpounds. arornatic 
amines aromatic phosphites, and sulfur compounds are useful for this purpose. Examples of effective types of these 
materials include phenolic antioxidants, thio compounds, and tris-(nonylated phenyl) phosphites ^. ,^ _ ^. ^ ^ 
So331 Examples of commercially available antioxidants are IRGANOX 1010 (pentaetythntyl-tetrak.s[3-(3.=.d.-tert 
3 LutyM-hydroXhenyl)propionate:bNOL(2.6-ditertiary-butyl-4-me,hyl^ 

butyl-p-hydroxybenzyl 1.3 S-trimethylbenzene); and POLYGARD HR (tris-(2.4Ki.-tert.ary-buty|.phenyl) phosphite . 
r00341 The adhesive composition may further contain relatively minor amounts of ingredients, such as fillers, coupling 
agents, colorants, and other additives which do not substantially adversely affect the system, such as. for example, 
bv adversely interfering with adhesion to a substrate surface. ^ ^ ^, ^- »l. 

10 [0035] The radiation curable adhesive compositions of the present invention are typically prepared by blending the 
components at an elevated temperature, preferably between about 50'C and about 200»C until a homogeneous blend 
is obtained, usually less than three (3) hours. Various methods of blending are known to the art and any method that 
oroduces a homogenous blend is satisfactory. .......... 

r00361 The radiation curable adhesive is then used to affix the thermally shnnkable labels to the appropriate con- 
ta° eri usTng conventional packaging equipment, especially that described In U.S. Pat. Nos 4 704,1 73 and 4.844.957. 
The technique is particularly useful in the labeling of glass, metal or plastic cylindrical or multi-faceted containers using 
thermally shrinkable labels made from polyolefins such as polypropylene or polyethylene or from polyvinyl chloride 
films or similar plastic sheets such as foamed polyethylene, polypropylene or polystyrene. 
[0037] Typical, but non-limiting, process parameters may include: 

(a) applying radiation curable adhesive to thermally shrinkable film, preferably to a UV transparent edge section 
of the film that is non-inked and transmits at least 50% of supplied UV light; 

(b) usina a labeling speed of greater than about 40 containers per minute at an application temperature that is 
dependent on the type of film or label, and type and amount of radiation curable adhesive, but typically from about 

[cTrad'iat^n cliraWe adhesive may be applied from either a patterned or a smooth role at a thickness of about 0.1 

IdUaiion durable adhesive may be irradiated either before wrapping or, preferably, after wrapping. Irradiation 
is preferably carried out at a low dose (i.e. about 400 mJ/cm2 and most preferably at less than about 200 mJ/cm2 
UVB dose from a Fusion H bulb) as low dose is beneficial to avoid any shrinkage of the label dunng irradiation 
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and to maximize line speed); . , . ^ j . 

(e) choice of UV lamps is generally dependent on the type of photoinitiator. For practical reasons it is preferred to 
use two or less lamps of the standard Hg UV type with a power of about 600 W per inch; 

(f) wrapped and irradiated containers may then be passed through a heat-shrink tunnel. 

r00381 in general. It Is preferred that the labels shrink uniformly around the container and not slip at the seam. In 
addition the final container should be able to withstand heat or cold without delamination or seam slippage 
[0039] The radiation curable adhesives according to this invention may also be cured effectively beneath a trans- 
oarent section of a non-thermally shrinkable film or label. 
40 ■ rO040] This invention can be further illustrated by the following examples of prefen-ed embodiments thereof although 
tt will be understood that these examples are included merely for purposes of Illustration and are not intended to limit 
the scope of the invention unless othenwise specifically indicated. 
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EXAMPLES 

[O041 ] Viscosity measurements were made using a Brookfleld viscometer. 
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EXAMPLE 1 


EXAMPLE 2 1 EXAMPLE 3 


EXAMPLE 4 
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Wrapped label cured with 2 X 600 
watt Mercury UV lamps at 150 
ft/min, followed by passing through • 
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fully cured, 
No seam 
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No seam 
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No seam 
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EXAMPLE 5 
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Wrapped label cured with 2 X 500 
watt Mercury UV lamps at 150 
ft/'min. followed by passing through 
1 a hot air tunnel for label shrinkage 
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No seam 
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No seam 
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fully cured. 
NO seam 
sliDoaqe. 



50 



55 



[0042] In the examples, the commercial components are Identified as follows: 

CYRACURE UVR-6110 is a UV curable cycloallphatic epoxide available from UNION CARBIDE. 
CYRACURE UVI 6974 is cationic photolnitiator available from UNION CARBIDE. 
TONE POLYOL 0305 is a polyester polyol available from UNION CARBIDE. 
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STEPANPOL PH-56 is a polyester diol available from STEPAN. 
STEPANPOL PN-110 is a polyester diol available from STEPAN. 
STEPANPOL PD-200 Is a polyester diol available from STEPAN. 
STEPANPOL PD-110 LV is a polyester diol available from STEPAN. 
STEPAN.POL PD-56 is a polyester diol available from STEPAN. 
PLASTHALL BH-1 Is a polyester diol available from CP HALL. 
SYLVATAC XR-4136 is a wood rosin available from ARIZONA CHEMICAL. 
15 NIREZ V-2040 is a terpene tacklfier available from ARIZONA CHEMICAL. 

POLY BD 605E is a epoxidized polybutadiene available from ELF ATOCHEM. 

L-207 is a helero-telechelic polymer consisting of a primary hydroxyl functionality on one end of the polymer and 
epoxidized isoprene functionality on the other end. It has a hydroxyl equivalent weight of 6.600 and an epoxy 
equivalent weight of 590 and is available from SHELL CHEMICAL COMPANY. 

ESCOREZ 5400 is a hydrogenated DCPD (djcyclopentadiene) resin having a softening point of 100 *C and is 
available from EXXON. 

KAYDOL is a naphthenic mineral oil and is available from WITCO. 

REGALITE R-10 is a C5 liquid tacklfier with a softening point of 10 »C and is available from HERCULES. 

SARCAT GDI 012 Is a diaryl iodonium hexafluoroantimonate used as a cationic photoinitiator and Is available from 
SARTOMER. 

CYRACURE UV16974 is a tri-aryl hexfluoro antimonate cationic photoinitiator and is available from UNION CAR- 
BIDE. 

IRGANOX 1010 is a hindered phenol antl-oxidant available from CIBA-GEIGY 

[0043] All of the above examples sh^vTthe'suVeriora^^^^^ heat andlhrink resistant" propert^^^ the adhesives 
described herein 
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Claims 

1 . A thermally shrinkable film or'label having coated thereon a radiation curable adhesive composition. 

2. Thethemnallyshrinkablefllmorlabelaccordingtoclaim 1 wherein the radiation curable adhesive is coated beneath 
a transparent section of the thermally shrinkable film or label. 

3. The thermally shrinkable film or label according to claim 1 wherein the radiation curable adhesive has a viscosity 
so at its application temperature of less than about 2,000 cps. 

4. The thermally shrinkable film or label according to claim 1 wherein the radiation curable adhesive has a viscosity 
at its application temperature of less than about 1 ,000 cps. 

55 5. The thermally shrinkable film or label according to claim 1 wherein the radiation curable adhesive composition 
comprises: 

(a) from about 5 percent by weight to about 60 percent by weight of at least one epoxidized block copolymer: 
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■ utt/x oKfMit nprcent bv weiohl of at least one solid-hydrogenated tackifier; 

d about 0 percent by weight to about 40 percent by weight of at least one mineral od 

S 0 :Snt b wei ht to about 40 percent by weight of 'e-t one hqu.d tacK-fer; and 
5 (f) about 0 percent by weight to about 3 percent by weight of an antioxidant 

6. The thermally shrinkable film or label according to Calm 1 wherein the radiation curable adhesive composition 

comprises: 

" 7. The thermally shrin.ab.e film or label according to claim 1 wherein the radiation curable adhesive composition 
comprises: 

(a) from abo.t 1 0. by wei.™^^^^ 

S n - lea. one solid or li.uld polyester dio, and 

S fZ about 0% by weight to about 60% by weight of at leastone polar tackifier. . 

8. The therr^ally shrinkable film or label according to claim 1 wherein the radiation curable adhesive comprises: 

(a) from about .0% by weight to about 30% by weight of at least one epoxidized cydoalphatic base resin; 

b rom about 1 0% by weight to about 2.0% by weight of at least one cat.onic photoimtiator; 

c f om abo^ 0% b/weight to about 80% by weight of at least one solid or iqu,d polyester diol; and 
Id) from about 0% by weight to about 1 0% by weight of at least one polar tack.fier. 

9. A process for applying a thermally shrinkable film or label to a container comprising the steps of: 

(a) coating at least a portion of a thermally shrinkable but unshrunken film or label segment with a radiation 

curable adhesive; ««„t^;r.^r- 
^h^ aoDlvina the film or label to the longitudinal surface of the container, . , . 

thereto 

10. The process according to claim 9, wherein the radiation curable adhesive has a viscosity at its application tern- 
perature of less than about 2,000 cps. 

11. The process according to claim 9. wherein the radiation curable adhesive has a viscosity at Rs application tem- 
perature of less than about 1 ,000 cps. 

12. The process according to claim 9 wherein the radiation curable adhesive comprises: 

. ..,^ir,ht tn about 60 oercent bv weight of at least one epoxidized block copolymer; 

c about 0 02 percent by weight to about 5 percent by weight of at least one catiomc photoimtiator; 
d abou 0 percent by weight to about 40 percent by weight of at least one mineral oil; 
e aboul 0 prrc"; b weight to about 40 percent by weight of at least one liquid tackifier; and 
(f) about 0 percent by weight to about 3 percent by weight of an antioxidant. 

13. The process according to claim 9 wherein the radiation curable adhesive composition comprises: 

r^Mfrs oHniit AH n<:^rcent bv weiaht of at least one epoxidized block copolymer; 
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(c) about 0.2 percent by weight to about 2 percent by weight of at least one cationic photoinitiator; 

(d) about 0 percent by weight to about 25 percent by weight of at least one mineral oil; and 

(e) about 0 percent by weight to about 1 .5 percent by weight of at least one hindered phenol antioxidant. 

The process according to claim 9 wherein the radiation curable adhesive composition comprises: 

(a) from about 10% by weight to about 50% by weight of at least one epoxidized cycloaliphatic base resin; 

(b) from about 0 1% by weight to about 2.0% by weight of at least one cationic photoinitiator; 

(c) from about 0% by weight to about 80% by weight of at least one solid or liquid polyester did; and 

(d) from about 0% by weight to about 60% by weight of at least one polar tackifier. 

The process according to claim 9 wherein the radiation curable adhesive composition comprises: 

(a) from about 20% by weight to about 30% by weight of at least one epoxidized cycloaliphatic base resin; 

(b) from about 1 .0% by weight to about 2.0% by weight of at least one cationic photoinitiator; 

(c) from about 60% by weight to about 80% by weight of at least one solid or liquid polyester diol; and . 

(d) from about 0% by weight to about 10% by weight of at least one polar tackifier. 

The process according to claim 9 wherein the radiation curable adhesive is applied to a narrow longitudinal region 
of the container or of the leading end of the film segment to secure the leading end of the film to the container, the 
film wrapped around the container and the film segment secured to the container by overlapping the trailing end, 
a narrow region of which has been coated with the radiation curable adhesive. 

A film or label having a radiation curable adhesive coated beneath a transparent section of the film or label. 
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